Defects play a crucial role in semiconductors in determining the applicability of the material. Vacancies and impurities change the electronic and optoelectronic properties of semiconductors by adding localized defect levels into their band gaps [1] . Since two-dimensional materials, such as graphene and h-BN consist of just one atomic layer, their properties are especially easily changed by incorporation of defects and impurities. Silicon atoms are well-known ubiquitous impurity in graphene samples, whereas no intrinsic impurities have been reported until now for h-BN [2] .
In this work we represent the atomic resolution scanning transmission electron microscopy (STEM) images of substitutional intrinsic Si impurities on a free standing monolayer of h-BN. Multi-layered hBN has attracted much of attention over the past two decades due to its chemical stability, negative electron affinity and, most importantly, its finite band gap with potential to be incorporated into existing silicon based electronic devices as a dielectric material. Computational studies suggested that vacancies and also heteroatoms in h-BN could be beneficial for applications in electronics, quantum computing and spintronic devices. Figure 2b shows the formation energies and defect energy transition states.
The results are compared to those of silicon in the nitrogen site or in a double vacancy created by the removal of neighbouring boron and nitrogen atoms. Figure 3a and 3b show the formation energies for the two last substitutions, respectively. Clearly, the silicon atom is more stable in boron site with slightly exothermic reaction compared to endothermic process at nitrogen and double vacancy substitutions.
We also attempt to calculate the migration barrier for silicon impurity in boron substitution from one side of the h-BN plane to another. The energy barrier estimation is based on the nudged elastic band 
